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Introduction
Arterial reconstruction for critical limb ischaemia com-
monly extends below the knee and, although auto-
logous long saphenous vein grafts yield the best
patency rates,1 they are often unavailable. In this event
expanded polytetrafluoroethylene (ePTFE) can be
used, utilising an interposition Miller vein-cuff when
anastomosing to the infrapopliteal arteries, achieving
Fig. 1. Angiogram of right femorodistal bypass graft, identifying
satisfactory patency rates.2 popliteal pseudoaneurysm originating from an area of graft fatigue.
This produces extrinsic expression of the graft, resulting in criticalTraversing the knee puts the graft under unique
ischaemia.stresses, due to flexion and extension of the lower
limb; however, additional support from an external
the popliteal fossa, exerting extrinsic pressure andcoil enhances the graft’s stability and integrity. We
stenosis on the graft (Fig. 1).recently discovered and subsequently treated a case
The popliteal fossa was explored and the graft in-of apparent graft fatigue in such a bypass graft.
spected, identifying loosening of the supportive ex-
ternal coil, with evidence of graft fatigue within a
crease that had formed in the PTFE. A small fractureCase Report
in the material at this point was the cause of the
pseudoaneurysm, which was resected accordingly. TheA 48-year-old woman with severe vasculo-obliterative
leak was repaired by dividing the graft at the pointdisease, having had an aortobifemoral bypass at the
of fracture, feeding an 8 mm ePTFE graft over itsage of 32, presented in 1994 with graft occlusion
proximal end, re-anastomosing the original graft andand bilateral critical limb ischaemia. Her left leg was
effectively splinting the suture line by positioningunsalvageable, requiring below-knee amputation;
the second graft over it. The superimposed graft layhowever, the right side was reconstructed with a supra-
securely over the original, requiring no further fixationcoeliac aorto-biprofunda bypass and a femoro-to-
(Fig. 2), and on reconstituting the blood flow, nobelow-knee-popliteal artery bypass using a coil-
residual leak was identifiable. She made an un-reinforced 6 mm ePTFE graft (Impra CarboflowTM)
enventful recovery, being discharged home with awith a Miller cuff. She made an excellent postoperative
good anterior tibial pulse and her right foot salvaged.recovery, was discharged home and achieved good
mobility with full independence.
In September 1998 she returned with critical isch-
aemia of her right foot. Intra-arterial digital subtraction Discussion
angiography (IADSA) identified an occlusion within
the right femoropopliteal graft. Thrombolysis and re- This is an unusual case in the pathophysiology of
critical limb ischaemia, in that a pseudoaneurysmpeat angiography revealed a pseudoaneurysm within
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kinking led to a disturbance in the haemodynamics
within the graft. Some studies have found that auto-
logous vein and ePTFE grafts, despite crossing the
knee joint, adopt a smooth line of curvature on flexion,
without kinking, producing neither a pressure gradient
nor a decrease in pulsatile blood flow.3,–5 Chakfe et al.,
however, performed both frontal and lateral an-
giographic projections in 64 patients with infrainguinal
bypass and found that stenotic kinking can affect all
types of graft, although evidence of this is sometimes
only seen in one of the planes of view.6 They speculated
Original 6 mm PTFE graft
Superimposed 8 mm
PTFE graft
Tear from graft fatigue
Miller cuff
Below knee popliteal artery
that this may cause graft failure by intraluminal throm-Fig. 2. Diagram of the surgical repair using a superimposed 8 mm
bosis in prolonged kinking, or local thrombosis at theePTFE graft.
site of neointimal lesions caused by repeated flexion.
There is, however, no discussion in the literature con-
resulting from a tear in an ePTFE graft produced cerning the phenomenon of graft fatigue secondary to
extraluminal compression, compromising graft pat- repeated flexion/extension, as appears to be the case
ency. It should be noted that no intraoperative mech- here.
anical injury was incurred at this point on the graft, The advances in vascular surgery are leading to
and hence we have speculated that repeated flexion more aggressive distal bypass surgery. This case has
and extension of the knee joint has produced loosening identified graft fatigue as a very real concern and we
and loss of the external support, whereupon the graft believe that further consideration needs to be given
is predisposed to creasing and areas of focal weakness. to the mechanical properties of ePTFE grafts.
It appears that this graft fatigue was responsible for the
extravasation and formation of the pseudoaneurysm.
Having removed the false aneurysm, the intra-
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maintain its integrity. Only intraluminal factors are
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